The aim of the present study was to compare the efficacy of chemotherapy and support treatment in patients with advanced non-resectable gastric cancer in a systematic review and meta-analysis of randomized clinical trials that included a comparison of chemotherapy and support care treatment in patients diagnosed with gastric adenocarcinoma, regardless of their age, gender or place of treatment. The search strategy was based on the criteria of the Cochrane Base, using the following key words: 1) randomized clinical trials and antineoplastic combined therapy or gastrointestinal neoplasm, 2) stomach neoplasm and drug therapy, 3) clinical trial and multi-modality therapy, 4) stomach neoplasm and drug therapy or quality of life, 5) doubleblind method or clinical trial. The search was carried out using the Cochrane, Medline and Lilacs databases. Five studies fulfilled the inclusion criteria, for a total of 390 participants, 208 (53%) receiving chemotherapy, 182 (47%) receiving support care treatment and 6 losses (1.6%). The 1-year survival rate was 8% for support care and 20% for chemotherapy (RR = 2.14, 95% CI = 1.00-4.57, P = 0.05); 30% of the patients in the chemotherapy group and 12% in the support care group attained a 6-month symptom-free period (RR = 2.33, 95% CI = 1.41-3.87, P < 0.01). Quality of life evaluated after 4 months was significantly better for the chemotherapy patients (34%; RR = 2.07, 95% CI = 1.31-3.28, P < 0.01) with tumor mass reduction (RR = 3.32, 95% CI = 0.77-14.24, P = 0.1). Chemotherapy increased the 1-year survival rate of the patients and provided a longer symptom-free period of 6 months and an improvement in quality of life. 
Introduction
Adenocarcinoma is the most common kind of gastric cancer, accounting for up 90 to 95% of this type of neoplasia. About 65% of patients with gastric cancer are over 50 years of age, with incidence peaking at age 70. According to the National Cancer Institute (INCA), 20,640 new cases of gastric cancer were predicted to occur in Brazil during 2003. Gastric cancer has the fourth highest mortality rate with a predicted value of 11,145 deaths per year (INCA, www.inca. gov.br, Ref. 1).
During the 70's some investigators (2-6) mentioned an improvement in advanced gastric cancer with the use of chemotherapy, but few articles compared chemotherapy with supportive treatment care. A decline in the incidence of gastric cancer has been observed in developed countries such as the United States and the United Kingdom. The highest mortality rate is found in Latin America, mainly in Costa Rica, Chile and Colombia. Nevertheless, Japan is the country with the highest rate of gastric cancer, with 780 cases per 100,000 inhabitants (UICC, www. uicc.org, 2003 ).
An increased number of patients are being diagnosed with gastric cancer when the disease is in an advanced stage due to the silent symptoms of the disease during its early stages. According to the WHO, supportive treatment is the sole care given to patients whose disease no longer responds to curative treatment. This consists of active and full-time assistance in order to guarantee the best possible quality of life not only to the patients, but also to their families. Surgery is part of the process and demands an evaluation of clinical conditions, nature of symptoms and therapeutic procedures that can induce similar responses with minimum risk (1). Nutritional, psychological and clinical (hydration, analgesia) support are all part of the palliative care. The aim of the present study was to conduct a systematic review of the literature to evaluate the efficacy of chemotherapy and support treatment in patients with advanced non-resectable gastric cancer.
Search strategy
The search strategy identified randomized clinical trials (RCTs) that compared chemotherapy with supportive treatment in advanced gastric cancer patients. Electronic databases such as Cochrane Controlled Trials, Lilacs, Medline, and Pain-Relief Cochrane Group were used, as well as the following terms: RCT and (antineoplastic combined therapy or gastrointestinal neoplasm) or stomach neoplasm or drug therapy; clinical trial and (multi-modality therapy or stomach neoplasm) drug therapy or quality of life; stomach neoplasm and (combined modality therapy) or double-blind method or clinical trial; gastric neoplasias and (therapeutic procedures) or chemotherapy or palliative care. There were no restrictions concerning gender, age, clinical conditions, or previous care.
An attempt to contact all authors of the relevant reviews was made in order to obtain information on other available clinical reviews that had not been published as yet or had not been retrieved by the regular retrieval system, or on-going studies. Searches were made in specialized journals and in chapters of books that mentioned the subject. In order to identify any possible new RCTs, all cited references within these articles, for example included and excluded studies, were checked.
Outcomes
All RCTs comparing chemotherapy with supportive care for the treatment of advanced gastric cancer were included in the study. The main outcomes of interest for this review were defined as follows: i) Survival: one of the objectives of the antineoplastic therapy is to allow patients to survive as long as possible with the same quality of life that they would have had if they had not been patients with neoplasias. From a practical and ethical point of view it is not possible to wait until the patients present an appropriate quality of life in order to provide a feed-back on the efficacy of a given treatment. Survival is used as an objective measure of the antineoplastic effect.
ii) Improvement in quality of life: the subjective changes are understood to be those that can be detected only by the patient. A subjective improvement is frequently followed by an objective improvement. This outcome was demonstrated by at least 50% of those showing symptoms of subjective improvement.
iii) Symptom-free period: defined as the time during which there were no symptoms of the disease.
iv) Objective response to treatment: defined by the criteria of the World Health Organization (WHO) (7) and referred to as an improvement in the reduction of the dimensions of the tumor mass.
Quality of the studies
The criteria (A, B, C) suggested by the Cochrane Handbook were used to evaluate the methodological quality of the RCTs. Such criteria are based on the evidence of a strong correlation between bias and allocation concealment (8) . In this manner, three quality groups can be defined as follows: 1) low bias (allocation concealment performed in a correct manner), 2) moderate bias (uncertainty about the masking of randomization), 3) high bias (inappropriate masking of the randomization process). Consequently, level C studies were excluded. The Jadad scale was used with the aim of determining accuracy in the evaluation based solely on the randomization process, according to the criteria of the Cochrane Handbook. The number three was used as the cut-off point.
Two investigators (L. Casaretto and J.J. Mari) extracted the data concerning the characteristics of the participants, details on the interventions and the main outcomes of the cases studied. Calculations were performed using the statistical program RevMan 4.2. The relative risk (RR), with random effect, was calculated for the dichotomous variables of therapeutic response, with a result uncertainty expressed via an estimate of the 95% confidence interval (CI) around this measure. As an absolute measure, the number need to treat (NNT) was calculated with a 95% CI, taking into account the estimate of the event in the control group (9) (10) (11) (12) (13) (14) . The results were evaluated in a meta-analysis table.
Results
A total of 882 references were identified. One of the authors (L. Casaretto) evaluated the summary of each reference. Eight articles (2-5,15-18) were selected. Two of them (2,3) from references in the Clinic Oncology book by Abeloff (19) and the remaining six from Medline. The other references were excluded because 1) they did not show the RCT design, 2) the mentioned RCTs compared two or more methods of chemotherapy, 3) the RCTs that compared chemotherapy with support care included tumors other than gastric tumors, or 4) the number of gastric neoplasms was not stated. Finally, RCTs that compared gastric cancer with a therapeutic modality other than chemotherapy were also excluded.
Two of the eight selected articles were excluded because they concerned the results of the same protocol published during three different time intervals. The article selected was the most recently published one and included the previous data (17, 18) . Consequently, on completion five articles had been included with at least one result dealing with efficiency.
Regarding the structure of the study, all of the articles contained two groups of patients who either underwent chemotherapy or supportive care. The randomized patients in the five articles underwent treatment as outpatients and in the fifth article inpatients were also included. Three studies were from a single center trial (2, 3, 5) and the other two were multicenter studies (4, 15) . As far as random selection was concerned, two of them mentioned random allocation in a double-blind manner (3, 15) . The other three failed to report their masking method. One study discontinued randomization after 3 months due to the evidence of considerable improvement within the chemotherapy group (2). As to follow-up, the minimum evaluation period for randomized patients was set at 3 months (2) and the maximum period at 71 months (3).
Participants
All 390 participants had histologically proven adenocarcinoma of the stomach. The ages of the participants were similar in all groups, with the oldest enrolled patient being 75 years. In one article, patients who were in the chemotherapy group were divided into two subgroups, i.e., patients under and over 60 years of age. In these patient subgroups, the chemotherapy scheme varied according to patient age (4) .
The number of participants who showed survival improvement was the most important result in the papers. For the articles in which the absolute number of patients was not reported, this number was deduced from the tables included in the papers (2) (3) (4) (5) 15) . The evaluation of continuous improvement was not carried out because of data omission in these studies.
Three studies were classified as A (3-5) according to the Cochrane Handbook (8) criteria and the other two were classified as B (2, 15) . With reference to the Jadad classification (8) , two of these studies had a classification value of 3 (2,15) and the other three scored 5 (3) (4) (5) . Intention to treat was only mentioned in three of the studies (2-4) ( Table 1) .
Survival
Survival was evaluated in all of the five studies included (2) (3) (4) (5) 15 ) and the assessment was made after 3, 6, and 12 months. Intention to treat was mentioned in three studies (2-4). The survival curves were calculated using the Kaplan-Meier method in two studies (4, 15) and by the log-rank test in the other three (2, 3, 5) . Only one study (15) mentioned the use a logarithmic scale for this evaluation.
One of the studies used the Cox proportional hazards regression model (4) to compensate for the differences in the clinical and pathological characteristics among the participants. Another study (15) used the chisquare test and the Student t-test to compare the characteristics of the participants. The participants of the five studies whose relative numbers were presented in the tables had their absolute number estimated for a meta-analysis calculation.
The survival analysis at 3 months was reported for all five studies and the total number of participants for this analysis was 390. Of these, 240 survived, 110 in the supportive care group and 130 in the chemotherapy group, with respective survival rates of 55 and 62% (RR = 1.08; 95% CI = 0.86-1.36; P = 0.50). The survival analysis after 6 months was included in case studies (3) (4) (5) 15) . One of them (2) was excluded because the randomization was discontinued after a 3-month period. A total of 368 participants were included in this analysis. Of these, 117 survived up to the 6th month, 44 in supportive care and 73 in chemotherapy. The survival rates were 25 and 37%, respectively (RR = 1.49; 95% CI = 0.88-2.53; P = 0.14) showing no statistical difference between groups and with a positive test of heterogeneity (P < 0.05). When sensitivity analysis was performed, homogeneity was obtained by excluding the Kingston et al. (15) study, since it included inpatients and outpatients with performance status >2 and Karnofski <60%. There was a statistically significant difference favoring the chemotherapy group (RR = 1.83; 95% CI = 1.10-3.04; P < 0.02; NNT = 8.57; 95% CI = 6.0-15.0).
The survival analysis after 12 months was carried out in 4 case studies (3) (4) (5) 15) . A total of 368 patients were assessed in this analysis, 172 in supportive care and 196 in chemotherapy. The survival rates for this period were 8 and 20%, respectively (RR = 2.14; 95% CI = 1.00-4.57; P = 0.05; NNT = 10.37; 95% CI = 6.83-21.52), favoring the chemotherapy group (Table 2) .
Quality of life
Analysis of the results was carried out after the 4th month of accrual in all 5 case studies. In one article (2), quality of life was analyzed by the toxicity outcome according to WHO (7) criteria, but the article mentioned toxicity related to chemotherapy. Pyrhonen et al. (3) mentioned evaluation of the quality of life, but there were neither absolute nor relative values for the calculation in the meta-analysis. Consequently, only two articles (4, 15) were included in this analysis, with the absolute number of patients estimated from the tables. A total of 254 patients were included in the analysis, 64 of whom improved their quality of life, 43 in chemotherapy and 21 in supportive care (RR = 2.07; 95% CI = 1.31-3.28; P < 0.01). This difference showed a statistically significant improvement in the quality of life for the chemotherapy patients (Table 3) . 
Symptom-free period
The symptom-free period was mentioned as the survival period exempt from any disease progression that could be evaluated by measuring lesions. Three case studies (3, 4, 15) were included and the absolute values for calculation using meta-analysis were estimated from the charts and tables. A total of 295 patients took part in the analysis; 104 of them did not show progression after 6 months, 43 (29%) in the chemotherapy group and 18 (12%) in the supportive care group. The mean time of analysis was 24 weeks (RR = 2.33; 95% CI = 1.41-3.87; P < 0.01) and was significantly longer for the chemotherapy group (Table 4) .
Clinical response
The objective responses were evaluated as a dichotomous variable according to the criteria of the International Union Against Cancer (UICC) (8) . The clinical responses could include any of the consequences of the therapeutic response, but it would have been referred to as the presence or absence of any tumor remission (objective response). Three case studies were included in this comparison (3, 4, 15) . One study (5) was excluded due to Favors control Favors chemotherapy lack of evaluation of this type of result and another (2) due to the fact that the evaluation of the objective responses included both randomized and non-randomized patients. A total of 160 patients were included; 21 with a positive response to the intervention, 16 (10%) in the chemotherapy group and 5 (3%) in the supportive care group (RR = 3.32; 95% CI = 0.77-14.24; P = 0.11). This result did not differ significantly between groups (Table 5 ).
Discussion
Chemotherapy has been receiving increasing attention for the treatment of gastric cancer, but at an advanced stage it is still only accepted as palliative care (20) (21) (22) . Some investigators (2-4) have been attempting to safeguard this approach as the choice of treatment for patients with advanced disease.
This review showed that chemotherapy, regardless of the methodology prescribed, but considering only the use of cytotoxic agents, provided a gain in survival detected by analysis after 6 and 12 months for patients undergoing chemotherapy, with a statistically significant difference between the two groups. The sensitivity analysis attempted to explain the heterogeneity found among the case studies and demonstrated that inclusion of patients with the worst clinical conditions (performance status >2 and Karnofski <60%) (5,15) has a direct influence on survival when analyzed in conjunction with patients in better clinical condition (23). Moreover, patients undergoing chemotherapy benefited from treatment, showed significant improvement in quality of life and had a longer symptom-free period of 6 months compared to only a maximum of 3 months for the supportive care group. The objective responses to treatment, evaluated after 4 months, did not show any significant difference between the two groups; the study of Kingston et al. (15) analyzed a subset of patients that had a palpable mass, and this partial analysis did not indicate any influence of chemotherapy on the clinical response.
A strategy directed towards identifying every RCT, either published or unpublished, which evaluated the treatment of advanced gastric cancer by comparing supportive care with chemotherapy treatment regardless of the chemotherapy protocol used, was the objective of the present study. Overall, the methodological quality of the studies was appropriate. However, some methodological flaws may be pointed out such as 1) the absence of a detailed report of the randomization process and the procedures used to conceal it; 2) the term analysis by intention L. Casaretto et al. to treat was used, but in the final analysis there was no mention as to whether the losses were indeed included; 3) the absolute number of patients at the end of the evaluation of the results was not stated and had to be computed from the charts included in the studies; 4) the pairing methods of the comparison groups used were not fully specified, consequently leading to concerns about the evaluation method of the differences in the survival curves, a method that was described in all of the studies. This data set may conceal distortions, and therefore it would have been important to show the clinical and pathological characteristics of the participants as completely as possible, to better describe how their differences were distributed and to present the absolute and relative number of patients in tables and charts.
The present meta-analysis demonstrated that chemotherapy proved to be the treatment of choice for patients with advanced gastric cancer and the results clearly demonstrated its efficacy, with an increase in survival of over 1 year along with an improvement in the quality of life and a symptomfree period of over 6 months. New cytotoxic agents such as paclitaxel (24) and irinotecan (25) are currently being tested. Biological agents such as antiangiogenic agents (26) and monoclonal antibodies (27) with receptors for an epithelial growth factor may also be of assistance in the future for the treatment of this modality of neoplasm.
